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EVALVATION

This rwal report documents the results of twelve months of Data
SIs.o operations. test area support for sense-. and sensor evaluation.
This was accocplished bv contractual personne. on-sLte at &ADC and the
Stockbridge Test Site.

The Dat. Base has been a valuable resource for i=agery. technical
docuents art other intelligence inlormation which could be drawn upon
thy both the military and ind-astrial comunity.

ANTHONY R. FANELLI
Project Engineer



'cumented in '.hi-- re;-ort are the activties erforred under Contract
rY O2'-7;i11 ccvers the zeriod 2 Ma-. 197E through. June 1976. 1re

~ar taks~rec~~usedIn the 7t-ort. These tasks are:

V-- 71,e basi.c objective of the sensor evaluation task was to determine the
reconnaissince effectiveness of various sensor systems and to identify their
Per orrance characteri-sticn. inl addition, the use of different film/filter

'yes to achieve oo-trnurn 1-esul.s was investigated.

Appraisal of system p)42rformance by trained, skilled image interpreters
remains the least controversial and most effective means of evaluating sensor
modificationn and new applications.

1.2. DAT~A BASE OPtRATIONS

Since its inception Fn 1965. the RADC/IRRE Reconnaissance Data Bat* has
been a valuable resource for mltisensor aerial imagery, technical documents,
ground truth data, and otrintelligence information to be dram,~ upon b
memberzi o : the military and industrial reconnaissance -owomnity. It is
unique in that it provides a readily available source of information to aid-i in soinig reconnaisance problems concerning:

o Target Location and Identification

0 Seasor-System Developiment

o Nultimansor Interpretation and Analysis Tw~hniques

0 Digital Imea Processing T'schniques, and

o Impg Pr'cessing and Reproduction Dlevelopmnt.

K Throughout the tenure of this contract, the Dat.a Uase has been in operation
from 0800-11730 hour% Nonday through Friday.

1.3. NORTHLAST TEST AMA (META) StPMOT

The Northeast Test Area comprises two elements:j 1.3.1. Simlated NATO Tactical Tarets

Three flight -r'ridors and a designated boundary encompasing th* Albany,
Karea contain savaity-two NATO target analogs. Throughout the contract

durat ior, target foldears of these targets have been updated with current
imegery examles (when available) and other ground trmtb data.



----------

1.3.2. llitary Equiiment Displga Area (=A)

The Military 4qipnmt Display Area is located at the Stockb :41e Test
Site and consists of mlitary uits wbose presence I the battlefield is
identifiable based cm the Oaay of specffic tvpes of equipment in Unique
configurations. Each unit is tactically positiod as tbouo on a battle-
field, concedled Own appropriate, and camouflagd when required. munte-
vance of all equLpment located in the W1X, and grond truth docuimntation of
the site, was accoqlished throughot this program.

This report contains a description of the wark performed under these
tasks during the 13 months of the contractual effort.

1
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SECTION 2

PROGRAM TASKS

2.1. TASK I - SENSOR EVALUATIONS

The evaluations accomplished during the period of this program varied in
their objectives and scope. Brief summaries of each evaluation are presented
to document the objective, evaluation method, and results. Detailed informa-
tion on each evaluation can be obtained by contacting Mr. A. Fanelli, RADC/IRRE,
Griffiss AFB, NY 13441.

21.1. Resolution Measurements

To indicate mission quality, a resolution ana. :sis of selected imagery
covering the Floyd resolution target was perform.ed. Both line-of-flight
(LCF) and cross-line-of-flight (XLOr) readings were taken. All data were
recorded on a "Data Reduction Worksheet" (Table 1) that was designed at the
onset of the program. Computation of resolution noted in cycles per milli-
meter was made on imagery collected during five missions by using the follow-
ing formula:

R (.00396)(h)

(x)(f)
where

Resolution (cycles/mm)
h : Height (AGL feet)
f Focal length (inches)
x Combined width of bar and spars taken from the smallest resolved

bar (feet)

Tables 2 and 3 are logs of the analyzed resolution of the Wild RC-8 Mapping
:anera using both 2443 (Ektachrome I.R.) and 2402 (Plus-X Aerographic, ESTAR BASE)
fi.l ty7es.. Results of the analysis are as follows:

-1 Average Resolution Average Resolution
Misslon Film Type LOF XLOF

2L4-20 4&02 6.68 cy/mm 18.03 cy/mm
,-.74-& 2402 10.05 cy/m 20.24 cy/mm
3275-23 2443 18.56 cy/m 15.87 cy/mm

These results are limited in usefulness because of:

(a) The small sample of Imagery collected over the resolution target,
and

(b) The fact that the location of the resolution target within the
format changed, causing fall-off and resolution loss for certain
readings.

2-1
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The maiority of resolution measurements were made on the KS-87 CPA and YS-87
Non-CPA film which will be discuzsed under the sub-section titled Co ative
Evaluation of KS-87 Non-CPA And KS-87 CPA Iar.

2.12. . Comparative -valuation Of KS-87 Non-CPA And KS-87 CPA Imagery:

The object of this evaluation was to determine the value of the applica-
tio. of the CPA (Concurrent Photon Amplification) technique to aerial recon-
naissance photography. Concurrent Photon Amplification (CPA) is a technique
that was developed -to expand the amount of perceptible detail on an image
when low-level lighting conditions exist. The CPA technique provides an
overall uniformt non-imaging exposure simultaneously with the imaging exposure.
Ths effectvey increases the film speed o+ a particular photographic emul-
sion by catr---ing electrons to form silver atoms, some of which in turn wil!
-end to increase -he size of the pre-image a-d sub-image specks fo imed by the
imaging exposure, and thus raise them to a level at which they can be developed.

The KS-37B camera was modified with CPA equlment developed by C and C
Research, inc. Two cameras were so equipped, one with a 6" focal length lens
and the other with a 10" focal length lens. These cameras were employed to
obtain coverage of targets at the Floyd and Stockbridge Test Sites.

Yodak 2402 Black and White film was used for the major portion of flight
testing. Twelve attempts at imagery acquisition were accomplished with this

-.. even missions were surcessful. A camera -alfunct~on occurred on the
irs: mission flown. Table 4 depicts the missions flown for this evaluation.

The eva:.a:in, was conducted in three phases. The first phase was a
resou-.ion ana.vsis and a cor.eiso of the CPA and Non-C?? photography.
.;escutlon was measurd on photography collected simultaneously by both
cameras mounted in an F.AD -ght Test Division C-131 aircraft. A diagram of
the resocuton target located at the Floyd site and used for this evaluation
s ie:.cte L 7'gre _; %-a-- widths are given in Table 5. Tables 6 through

-" are logs of the anayzed resolution cm both CPA and Non-CPA cameras. It
was found that the average XLO. resolution of imagery acquired by the CPA
camera (vs. Non-CPA) was greater on 5 out of 5 missions flown. LOF resolu-
t. of imagery was greater for the CPA on 3 out of 6 missions f.ow:n, and the
same for buth =n one mission (GC75-005). On 2 missions, GR75-01-1 and GR75-
1:-, the DF resolut._.. was greater or imagery collected by the .1on-CrA

- Phase Ii of this study consisted of a nubjective valuation o: imagery
iect.e simultaneourly over the Military Equipment Display Area (WEDA) at

.he -ocibridge 7est Site. The imagery was vitwed by two experiencel image
i.-..eters employing a-. target idTew.ification technioues. As a "esult it
was determined that the CPA-enhanced imagery exhibited increased interpreta-

over the normally exposed imagery (Figure 21). Sensitometric tests
have indicated that an increase in image speed has been 3imited to lower
Aensi-ties. Thus the :PA technique seems to have potential advantages in
light conditions where shutter speeds are a limiting factor.

2-5



TABLE 4

Missions Flown For CPA/on-CPA Evaluations

I

Miss 1n-Nu.,_-er Date-Flow6 Film Type

G.R '75-02 7 Jan 75 2402

GR 75.-0oc 9 Jan 75 2402

GR 75-005 30 Jan 75 2402

OR 75-0! 11 ?1 ar 75 2402

GR 75-C:: 13 Mar 75 7402

GR 75-013 17 Mar 75 2402

GF. 75-0:5 10 Apr 75 2402

GR 75-0.£ 1" Apr 75 2402

GR 75-017 IS Apr 75 2445

GO 75-022 5 Fay 75 2445

OR 75-024 S May 75 24,02

GR 75-027 1S Key 75 2402

GR 75-028 20 Fay 75 2402

GR 75-038 11 Jun 75 2424

\_ Camera Malfunction

2-6
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FLOYD £UGINEERING TARGET

LARGEST dAR 1lDI H 2.00'

2 INCREMENT a 1.189207

1"/1.189207 .8408964

BAR GP £ BAR WIDTH 2X BAR WIDTH

1 2.00 4.00

2 1.7 3.4

3 1.41 2.82

4 1.17 2.34

S 1.00 2.00

6 .82 1.64

7 .7 1.4

8 .6 1.2

9 .S 1.00

10 .43 .86

11 .3S .70

12 .3 .60

13 .25 .SO

14 .21 .42

15 .17 .34

16 .15 .30

17 .125 .25

Tak-lc 5 Floyd Engineering Target
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CPA

Figure 2 CA/Non-CPA ' xamples
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The objective of Phase III of this study was to determine the effective-
ness of the CPA equik ped KS-87B camera. To accomplish this, an interpretation
test was designed and administered to 16 trained image interpreters.

eTen different target scenes were selected for the test. Five scenes
were imaged with the KS-87 CPA camera, and five scenes with the KS-87 Non-CPA
camera. The in eters were not made awae of the type of imagery they~were viewing (CPA or Non-CPA). Seven interpretation exerciscs were completed.

Table 12 summarizes the esults of ine.prater testing. As can be derived
from these data, the CPA imagery iageryfhe over the Non-CPA imagery for:

cover(a) geater detail for identification of target types,
W ease of discernible detail of target types, and

Ir (c) accuracy in deter ination of the number of trgets present on a
J.C/ R particular scene. In all seven interpmetation tasks, targets wee

() more oftenr crcnectly identified on the CPA imagery.

A failure of ra CPA flight testing has been in collecting imagery
continuously at normal collection times. If CPA can actully erend the

heffective ba m speed of various imagery, then the flight plan must include
coverage of the low light level and high shadow conditions on the ground

; i scene.

2.:.--. Mission Surmkmies
t

Trourhour t.he duraton of the rogram, all imageos y received in ihe
r seconnassance Daa Base wacs m ven an immediate overall evaruation

c de.em.ine-:

' (') the overall mission quality,

I (2) -!f any sensor malf' nction occurred,

(2) if .e t.drget area was adecuately imaged,

()if any filmrr processing :,ro!)-ems occurred, and

i (S) If t.he mission ob-fecti ves were met..

SA Miss;.on Summary (Figu.re 3) was com;_Ieted on all- r.-ss-;ons recelved in
: "the data b)ase, and was included in t.he appr-.;)riat.e mission dat a Packet..

Sensor malfunctli :s occurred o-n less than Ei% of all missions flown,
... -ilm processing problems were a'pparent o . less tha. it c.- the collected

imagery. Imrage quallty degr " _ adat.o. for the most. part was caused by improper
~exposur e set~tings on :onventlona! camera systems.

2-19
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Figure 3 Mission Sumsary

PROJECT OFFICER:

k ~MISSION OBJErCTIVE(S):

MISSION DATA

PROJECT: DATE F0W:

MISSION : ENSOR:

ALTITUDE(S): SCALE(S):

FILM T E: CAMERA SPEED:

SF-STOP: ASA:

PILOTS: FILTER(S):

OPERATOR: AIRCRAFT:

TAEOFF: LANDING:

WEAVhER:

MAP DATA

SERIES:

SCALE:

EVALUATION

OJECTIVES COVERED:

GROUND LO"V.EPED:

QUALITY:

FILM XPE1rDED:

;,VEPLAP:

SIDELAP:

REpLRKS:



2.2. TASK 2 -DATA BASE OPERATIONS

The objective of this efforzt, as stated in the Research and Technology
Work Statement, was to crihance, maintain, and update a multisensor data base
for support of research and development programs and to prepare multisensor
test pholos and other associated photographic products.

To a.ccomplish these objectives, RRC personnel perforinel thr-e basic
functions: (I) data collection, (2) data reduction, and (i data maintenance.
Tasks within the above categories include mission plannir',, photo lab/process-
ing support. logging, screening, targeting, plotting (to in..lude maintenance
of a -aster cover index), storing and retrieving of data; filling imagery
requess and duplicating imagery and collateral data; receiving, logging,
storing, retrieving and microfilming doc'iments; ordering and maintaining
charts; maintaining security procedures; destroying classified waste materials;
and fill-ing various work order requests. Descriptions of major data base
tasks undertaken are outlinez in the following sub--paragraphs.

2..1. ata Collection And Reduction,

2.2.1.1. Imagery Collection And Rediction

Various types of multi-sensor imagery were received in the data base
duriLng the course of this _!2-m.onth- contract. A total of 70 -.issions was
Incorpnorated into the data base storage and retrieval system. Figure z'
dem-icts the orinci-al data base functicns when collecting and reducing
multisensor zVmagerv and magnetlc tapes.

Misser on =a n consisted of 'etermining approoriate altitudes for
:).C:er ro=Ccoverage, and ap.o_-,rrate inter-valoteter settings to assure

adecuate overlap for stereci-viewing. In addition., determination of the
nunber of fligh-t lines required, ar! of the amount of imnecessary- to
comolete each- !ata zollection -nssi:on, was acconoli:shed4: The formu as used

in ~ o oDlannin& can bofound izn rue1

oneteimagery was won, dcwnoaoed and p'roc~ ssed, it was logged into
!h a:-- base, and rou4tinexy handled as indi!-cated In 7igure

;ne nafor aoomllhnn ner -thi:s contract was the i-niztiatiocn of a
Master :over "ndex. Thin_: 7a e ver :exwas -.e:ara! to enable the data
base user -to determine i:f i;s area of :nterest (on aer:a: im-agery) i;s ava.:-

able withou-t researchinL, 7aidv:ua ss-cn 7aclket -*, Master :over
:-ndex denicts area co.'Verage : the data 'lase ager hodngs o.n 35-...=cro-

fimchi:;s. z Zesc-r.ition f the mecani:s i-nvvec In -e :orezaratlon t
the Master :over :ndex, nd Its vaeue to :he sata *nas. ;ser, will'- be
prsvided InSin of ths e;oor-.

_21.2.2'--- C:1enentL- ':eduction-

Z-.:re-tly there are itechni:ca: doc=ments held n edata 1-se
pertair-ir to a wierange :fitiene reconnaissance and r-erot- sen.sing.

2-22
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PRINCIPAL DATA BASE FUN4CTIONS

vM~ MAGNETIC TAPES

0 MISSION PLANNING LOGGING

o LOGGING TITLING

o TITLING STORING

o ANNOTATING RETRIEVING

0 REPRODUCING

0~ PLOTTING

o EVALUATING

0 ANALYZING

o MISSION SUMMARY PREPARATION

0 PLOT TPANSFER TO MASTLR COIVER TRAOCE

o MASTER COVER TRACE MICROFILMED

o 14ASTELR COVER TRACE PLACED IN MICROFICHE JACKCETS

0 STORING
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I

MISSION PLANNING FORMULAS 5
I

PARAMETER TO BE FOUND FORMULA j
I

GROUND COVERAGE (STATUTE MILES) G H x P

(SINGLE VERTICAL PHOTO) T280xf

NUMBER OF FLIGT LINES r. 1oo-SL

REQUIRED G(- -)
ion

.69 x V x f} x 110__r!

CYCLE RA.E (F-rAMES/SECOND)/ R p x H 100-OV

INTERVALOMETER SETTING

R I = is

FILM USAGE RATE (FEET/MILE) Fp r 4). x (_L) x (0 x (506.3).
P

-- = Ground Coverage Per Exposure (Statute Mile)= Film Format Short Side (Inches)

f = Focal Length (Inches)
n = Number of Flight Lines Required
W Width of Area (Statute Miles)SL = Sidelap Percentage

R = Cycle Rqate (Frames/Second)

V .Aircraft Ground Speed In Knots
H = Aircraft Altitude (AGO)

OV Or lap Percentage

IS = intervalometer Setting
FpM Film Usage R ate (Feet/mlle)
PL = Film Format Long Side (inches) to include :';stance between franes

Figure 5
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applications. The total number of documents received in the data base through-
out the tenure of the contract was 135.

Once documents were logged into the data base storage and retrieval
system, they were assigned consecutive numbers and filed in numerical order.
Document sign-out cards were prepared for each document received.

2.2.1.3. Support Data Collection And Reduction

Any coliateral imagery data, e.g., ground trh information, flight logs
for individual missions, charts and maps, were maintained in the data base.
The most voluminous category of support data is the map and chart file.

During the course of the contract, numerous maps and charts of various scales
were ordered from DMA and USGS by data base personnel. The primary purpose
of these maps and charts was to provide plctting bases for imagery coverage,
and for mission planning purposes.

In addition, charts were ordered to support projects carried on by RADC
engineers and their contractors.

2.2.1.4. Data Base Services

Once raw data were refined and incorporated into the storage and retriev-
al system, data base personnel assisted all data base users in their ketrieval
of requested information. Written requcsts that wer. approved by the appro-
priate authority have been satisfied throughout the tenure of the contract.
The majority of requests were for various types of target scenes on convention-
al aerial photography, and on infrared and side-looking redar imagery. Over
200 such requests have been filled during the thirteen months of the contract.
The following matrix illustrates a variety of tasks undertaken in the RADC/
IRRE Reconnaissance Data Base by requesting agencies and projects whereavailable. (See Table 13.)

2.2.1.5. Data B.e Enhancement

Data base enhancement includes new or improved procedures for accompl'sh-
ing data base reduction and services, as well as physical improvements which
provide more efficient ai.d economic use of the facility.

The major enhancement programs accomplished under this contract are
briefly described in the following sub-paragraphs.

2.2.1.6. Initiation Of A Master Cover Index

A Master Cover Index depicting area coverage of the data base imagery
holdings was initiated and prepared throughout the course of the contract.
All imagery plot sheets were keytd to the )AS Series and V502 Series 1:250,000
scale charts as a base for the master index. These plot sheets were traced
on clear acetate overlay material, and were filmed with a 35nn microfilm
camera on a reduction of 21x. Microfilm of the index was input by 1:250,000
area coverage and stored in microfilm jacaets alphanumerically.
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SUPPORT MATRIX

0 0,

-4 o 0j V

0 r 4, S.~ " .
>.-4 > 0 V V

User/Project , C

RA DC

Automated imagery Pat:ern
Analysis With Stable X
Distribution (6244-1:67)

Radar ;ignature 3enera:ion
And An>'sis 2 42') _

Radar Target Cueing X
(62441072)

Image Compression Techniques
(62441268)

Digital Exploitation Of Near X
Real Time FLIR (62440912)

Advanced Digital Exploitation X X X
Techniques (ADET) (62441059)

UPD-X Support (2037003)
(20360303)
(20370103) X X X

Digital Cueing For Infrared X

(62440814)

PTS Support (21060109) X

Photogrammetric Support X X X
(55690219)

Reconnaissance Sensor System X X X X X
Exp! "-tion (624u1262) _..

Complex Grab..-" ---noser

(27160404)

Score (624u!038. X -

Table 13



SUPPORT MATRIX (COOrTINUED)

be 0 0 0

00

User/Proiect CLL

round Pri~nter Support - X
(DMA 43020303)

Scat/Star Support X X X X
(62441256)

QSRS Support (20570101.) X

ARPA

Burma IV Sub Project Risp, x

_ _ __S/SM upot x _ _x

West Point Military X X X X

Academy- -I

Air Force interpreta- x
tion School (Lowry AFB,
Colorado)

Washington Agenmies Support x

SAC 7raining Suapport OfX

t :)M~~DPCCCA :pr
Griffiss AF2 Suppr

(Base Engineer

Base Safety Office)________

SData Base Service includes:

Retrieving Imagery
Retrieving Documents
Retrieving Maps G Charts

7able !.30Cont'd)
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For many years, no master index of image coverage was available in the
data base. A number of methods were undertaken to prepare and maintain a
master cover index, with little success. Initially, a master cover trace
keyed to ONC charts was prepared; however, the bulk involved in storage, and
the awkwardness of handling this material, precluded the use of this method.
The use of a computer readout was attempted and shelved because input prepa-
ration was too tim-consming. MC personnel developed and initiated a
microfilm Master Cover Index that:

(a) Requires little storage space,
(b) Offers easy handling,
(c) Offers easy viewing on the Recordak Magnaprint Reader,
(d) Allows a hard copy record to be made if needed, and
(e) Saves time locating specific area coverage when filling various

imagery requests.

All couventional aerial photographic and infrared plots were transftrred
to the Master Cover Index, microfilmed, placed in microfilm jackets, and
stored in a retrievable manner.

2.2.1.7. Initiation Of A Special Reference Index Depicting Available Aerial
Photographic and Infrared Coverage Of Military Bases In The United
3tates

I
Because of the many requests for a-'A.al coverage of military installat!ons

in the United States, a sp, .ial reference index was developed and maintained.
Mil.,ary installations were targetted on each roll of imagery (photo and
infrared). Fission numbers were recorded ard v.p tacks with index flags were
prepared with the appropriate missions numbers and placed in the target area
on a 1:3,500,000 Military Installation chart. Three different-colored tacks
and flags were ustd to delineate the type of military installation, i.e.,
Army=White Tack/fnite Flag, Air-Force-Orange Tack/Orange Flag, Navy-Orange
Tack/White Flag. "All red tacks/red flags" denotes the availability of
thermal infrared coverage.

t

This index saved many manhours of searching through rolls of imagery to
satisfy requests for aerial coverage of specific military installations.

2.2.1.8. Initiation of a Special Reference Index Depicting Available Aerial
Photographic Coverage of Major Cities in the United States

A special reference index similar to the one depicting available imagery
of military installations was developed and maintained to denote holdings of
aerial imagery of major cities in the United States. Major cities were
targetted on each roll of imagery (photo only). Mission numbers were re-
corded and map tacks with index flags identifying the aerial photographic
mission numbers were placed in the appropriate gecgraphic lc:ation on a
!:2,845,000 United States map.

As wit the Military Installation Index, this index saved numerous
manhours of searchIng through rolis of imagery to satisfy requests for aerial
coverage of spec.fic -aj.ir cities.
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2.2.3.9. Reduction Of Film Library Holdings

An inventory cf roll film holdings at the onset of the contract revealed
that much of the film library consisted of duplicate, out-dated, unusable and
extraneous film. For two months imagery was viewed to determine its worth.
During the following month approximately 20% of the roll film was deleted
from the system. This film purge gained space for newly acquired imagery and|
provided for :ore eco oif use of shelf space. a

2.2.1.10. Initialization Of A Magnetic/Digital Tape Data Ba3se

Because of the continuous build-up of magnetic!digital tapes, it became
necessary to establish a storage and retrieval system for this type of data.
Special tape storage racks were assembled in the data base, and several tapes
were logged into the system. Sign-out cards were prepared for each tape.

2.2.1.11. Physical Improvement Of The Data rs.se I
At the onset of the contract, the entire 40' x 60' data base was re-

arranged to allow cleaner and more efficient storage areas, more secure
control over materials being removed from the data base, and mcme secluded
and roomy working space for data base users. In addition, out-dated mattriais j
were purged from filing cabinets and map flats, and a more efficient za' and
mission data filing system was established.

2.3. TASK 3 - nORTPEAST TEST AREA (,1ETA) SUPPORT f
The Ncrtheast Test Area (NETA), developed under contract for the Recon-

naissance and Mapping Branch (IRR) of the Rome Air Development Center (RADC),
satisfies the long-existing need for a te=perate zone sensor test area.
Centered in New York State, the NETA facilitates reconnaissance study of I
industrial and military complexes, cc-unicaicns systems, and topographical
features representative of world tenperate zones. Features that characterize
the Northeastern United States which replicate world te-nperate zones, and in J
particular Europe, are:

(a) Topography - river systems, -ountains and plains

(b) Climate - continental with ?1ti-e influence
(c) Vegetation - agricultural and pastoral lands, softwood and. hardwood

forests
(d) Target Types - co---unications, industrial, tcpographic and militar-y.

2.3.1. Simulated :ATO Targets

Approximately seventy-two tarsets located in three f l%,t corridors and
a designated boundary encompassing the Albany, NY area are reprcsentative of
the twenty-five W&TO tactical target categories (see rigure 6). Many of the
NATO tactical targets documented for use in N TA reconnaissance evaluations
are also usable within a strategic target study. The value of these target
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" types is evidenced by the interest expressed by various DJD agencies who are
~inter~ested in developing automatic classification techniques for reft rce

map generation for a family of targets which includes mos of those tested
, ibelow.

: : (a) Industrial
I oil - steel - aluminum -Chemical

Wb Traportation

Scanal locks - higays -brids - airfields -seaports

I senals/storae depots- - Airs- nuclear sub-bases air

defense sites

Wd Research

= missile "test sites - nuclear engine and power labs - electrotic

~equipment test areastyeThroughout the cntact duration, target folders of these 72 tahgets

have been updated with current ground truth data and reconnaissance imagery
examples. etailed infoaation about each tiget has been collected and

placed it each target folder. These folders contain a "Base Pack" and a"Sensor Pack". Included in the se Pack" aie ladge-and small-scale amo-
taIed maps, photoeaphic and Temal ground nuuth, and lage-and small-scale

: photography including annotated prints and stereograms. In many instances
engineering blueprints, sketches and diagrams of the targets arne a13o avail-
able. "Sensor Packs" contain photo and infrared and sile-look.Ing radar
imagery. Assistance was provided to the users of this material throughout
the contactual effort.

2.3.2. Military Equipment Displa Area (MEDA)

To romplement the existing targets, a Military Equipment Display Area
(MEDA) was developed. Using the Stockbridge Tes Annex to povide a tactical
setp i , realistic military groups have been deployed. These groups include:

I SAM SITE

AAA SITE
SSM SITE
HEAVY AFTILLERY BATTERY
MOR.TAR B ATF YARMORED GROUd (To include dummy tank)

ASSAULT EIGINEER GROUP
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GROUND DO SVE POSITIONS
TACTICAL COMMAND POST WEADQUARTERS
MILITARY VEHICLE CONVOY
TACTICAL SUPPLY POINT
V/STOL AIRCRAFT SITE

These groups include demilitarizzd but functional vehicles, guns, tanks, and
personnel carriers whicr can be maneuvered to simulate the activities of
operational tactical units. Figure 7 is a reduction of an engineering draw-
ing of the overall plan of the MEDA.

The principal accomplishments under the NETA task were:

A. Maintenance of all target groups - This includes equipment mainte-
nance, and grooming of ground and earth works to give each target
site an occupied look.

B. Updating of Target Folders - As with the NATO targets, a target
foJ ler has been prepared on each target family in the MEDA. New
information, including aerial and ground photography, was added to
the folders as it became available. In addition, new target folders
were constructed for the Simulated Frog 7 Missile Site and the
V/STOL Aircraft Site. Engineering drawings were prepared (Figures
8 & g are reductions of these drawings), and a "Base Pack" and
"Sensor Pack" were constructed for each folder.

C. Ground Truth Data Collection - Current ground truth, i.e., weather
conditions and ground photography of selected targets, was collected
during periods of overflights of the KS-87 CPA and KS-87 Non-CPA
systems.

D. Acquisition of New Targets - In preparation for the future UPD-X
flght testing over the MEDA, additional targets were procured from
the New Ya.'k and New Jersey National Guard Units at Fort Drum NY.
Two salvaged M-8u mortar carriers, and three M- 4A 155am Self-
Propelled Guns were acquired for inclusion in the MEDA. Coordina-
tion between RADC, New York and New Jersey National Guard units, and
"D" Company of the 42 n  Maintenance Bn., Utica NY, was accomplish-
ed to arrange for movement and demilitarization of these new targets.

t
2.3.3. Northeast Test Area AppTlication

The NETA and the MEDA provide fully documented targets that will allow
for the conduct of a broad range of multiservice, multisensor, and multi-
spectral evaluations for:

- Reconnaissance Cycle ana Intelligence extraction.
- Reconnaissance Sensor System Evaluations.
- Human Factors Testing.
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I

Cether areas in which the Northeast Test Area may be utilized include:

- PTS (Point Transfer System) studies.
- Automat Refeience Map Generation experimentation.
- Target ^ueing studies.
- Navigation studies.
- Te--rraln/Target Classification studies.
- Target Signature stulies.
- Air rew 7raining exercises.

Existing target folders can be tailored to simulate numerous peace/war and
tactical/ strategic situation requirements.

- 3
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I SECTION 3

SUMAY

All of the tasks defined in the contract statement of work have beenIcompleted, with the results being described in Section 2 of this report.
Contract hoos were applied 100% to the effort. Emphasis was placed on thosef .tasks which were assigned the highest priorities by the contract monitor.
Rome Research personnel feel confident that the Data Base and the Northeast
Test Area (NETA) have become a more valuable asset to the United States Air
Force, and to the reconnaissance community in general, through the accomplish-
merits described in this report.
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F SECTION 4

CONCLUSIONS AND RECOMMENDATIONS

FIt is the conclusion of the program staff that the services offered
under the scope of this contract have been adequately utilized during the
past 13 months. Majority of the support provided was in data base services,
mission planning, and NETA tasks.

Listed are reco mendations for improved and expanded support:

1. All personnel assigned to RADC/IR should be made aware of the
services and data available to their programs through the RADC/
IRRE Data Base and the Northeast Test Area.

2. Outdated materials should be periodically purged from the data base
system and should be implemented with current data.

3. The digital tape library should be expanded to fill the needs of
researchers requiring this type of data.

. A tape directory index should be established tc allow the ,,er to
become fam.iliar with the information recorded on each individual
digital tape.

5. The imagery Master Cover Indexes should be maintained and upgraded
on a regular basis.

6. Data Bdse material and interpretive su.pport should be established,
reviewed, and coordinated on a regular basis to assure that these
resources are being properiv used in sup.port of major IRR programs.
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MISSION
Of

Rome Air Development Center

PJC plans and conducts research, exploratory and alvanced
development programs in ccomand, control, and commiunications
(C3 ) activities, and in the C3 areas of information sciences
an intelligence. The principal technical mission areas
are communications, electromagnetic guidance and control,
surveillance of ground and aerospace objects, intailigance
data collection and handling, information system technology,
ionospheri.z propagation, solid state sciences, micrmwve
physics and electronic reliability, maintainability and
cbmpatibility.
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